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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution, A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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ttzho m^Mfe-f^miM? Z> 1ofe<D — -d £ It PCR( Polymerase Chain 
ReactioiO&tffcn ZftT ^ § (Science, 230, 1350-1354, 1985)o PCR in vitro 

DNA £ CI <b fr> > jfife^* n-=>^«;^*3£ft ^atfc 1 ? 

? J Atl$SCD^^(c^oT. li&ffi^SHSNPs; single nucleotide polymorph 
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pcr ^iijfflufe snps ©tfem^RTfgT-feSo -r&fr^ 

Ci:(iIUl^l^nt^5o Lt^'ot, PCR & SNPs (DfatiAtefflmTZtzli&ft 

— 13— VteM^<mM&f&J5&&mmih£ftTl^2>o LCR$£ (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) fcJu tftffl#tg»*:& Z&&}±kl&^xmmT Z 2 o®7d 

n& dna u ^ ^— e-ejfej&t- sxg&ip^^t4$aft#t- ?.M*i§^nt 

tfcm*r&BE#!£f&SJ£: bTffiMftfc&^J£#oDNA£ii^T SDA& 
(Strand Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396; 1 
9921 [Nucleic Acid.Res. ,20, 1691-1696; 1992] fcP^fcfft SA'&fefil 6 fix ^ S«,S 

-5 ^ * Ids 5' ffliKc 2 ^I^cd^^W £ h ^ CDgi * U A* £ ffiMII©-^^ 
£ fr -5 ft 3fc ftDNAtf; U ^ ^ — -fe: £ * ij ffl f S T & S o & 33 IX T £ *J V > T 
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n & it £ # ip] £ m p* b t ^ & o 5 ' fflij cd 2 #&aB # ^ £ n mmm £ <t 

oTgm(displacement)^nsch^^SDAS^n5p(i*nTV>So SDA&T'&U 

& ^ ib s mmmrn izx-o-c&tzzgtiz-v? &mffim&j%<D&& ^ & s 3' -oh 

ofc^jffi&Hiijpg^tiSo £fcZ(Dtilz&\,^-z&nx h7'y7©IS^|ot^a 
i:^i§o An^-Ts *^cDlE?'J£SDA*££j&ffl-f £ i: M^nsii®^ 

jt$£ ^ g£-f Z>mWL<r>mmi5%kh IT, NASBA( Nucleic Acid 
Sequence-based Amplifications TMA/Transcription Mediated Amplification v£ 
t4)TO5)^T$)So NASBA \±s mm RNA ^iltlt T7 7*D^-^- 
S^ilPLfc7o-7f DNA *°U * 7—- tf td DNA^^t W C^SICl 2 
057*n — ^-C 2 m&t U 4j*t5 2 DNA %mmt bT T7RNA # 'J ^ 7— tf 

£ Ste^fcfrto-e-t^*© RNA &li(i-rSSJ!B^-e*>S(Nature,350,91- 
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92,1991) 0 NASBA fct 2 DNA ^^fjJcf £ £T* £ ^ < ofrODjtjna&g^xjI&S^c 
j&.&'W&m. RNaseH, DNA*'IM^ — fe\ ^ LT T7RNA ^' 'J ^ ^ — & hl^-ofzW. 

mcomm&mfr&tD^tf&mttezztfrZs sda ^leHtcn* h&m-cit^m 

££;ifc^ RCA(Rolling-circle amplification) ^D^{i*^^•S^■^T'ii^ *II#JJ»i2 
WSTT^ FD'^ 7°n-r(padlock probe) JcffiMft&^M?!]^^ U 
tzl&mo DNA SliUt^TI ^* s ^^n/r(Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA 1 -fcCD* U zf* ^ U 

K©5' *^^3'^^UCR(z^ttS^irn-^^^t-^^^^M©^ 

3' -oh (Dm^t^ommiznLxi±. r *mzm-m±(Di&mmizmmmte 

12 #1 tz^r, JfciBT* 7 \Z>)l/—7&Bl&£-& £ # & & 3 (Gene 
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71, 29-40,1 988 ) 0 Z.<D «fc o ft^T £ h fcfc, gteiSilL^iaii^ 

^w^n, mmm^&Mmxm^ntz im%(D^m^m l -r^ 0 tc£z.& 

PCT/FR95/00891 Xl±, *BMlft&i&Si2?y L£*$M#T»|H]-iiJ:k: T^- 

( base pa i r ing ) £ #?yg b T & #> T IrI -II ± Xi&Mtt^ £ ffifft-f ZXTv 71$, & 

tc*jtsi&W¥S»**«jffl iti^^ *-si^i7"5>r #w ^— ^bj&k: t * & 

d^^fS^^JEifcS/i&^qlfifetStiJV^TH:^© PCT/FR95/00891 £ |HJ*$CDFn^M;& 
S*^o M£ N DNA TtflM^ — lf0iS^d:f,/j:i«W^77^- £; t 

££i!uHB NASBA (DMm&J&m \^fc&U<Dl/?i-)imffiB.I&£.jS^X&. 2 *M 

3)-';=f^^U^-^h**s*Jffl$ns OftHS^ 5-211873) 0 l^UCtl^d *BMi!i 
£r/$<7) 3' -OH ©&^fa&{H:j&&fc aJfitfTZ ^tli&Ho Mt3$F^¥ 10- 
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510161(W096/17079)lc33MTl±s RNA # V * =>— \z : iz «fc oT*E¥<*n3 DNA UrS 
ii^Jffl^tLT^-So -<D£&-e&s RNA^CDf^^, RNAfr6 DNA^ODifclg^fc 

w- n jss ^ & «i are § & t> o 

*%W(Dmm&. ffim.temmiz&-D < «©m^^$W5^ £t°$> %<> 
sjtEifef^TT* * femcD-siti t m^m^-t &zt ^ s #*£cDji#fc#>\ 

it&Sv^flt££^Jjiir £ z £ tfix- £ SMcd^;*; lt>lzz©^SS 

xotzmm^mutzh it*, ^©77<f7-ca^<^atn ^hia sda 

CD<fc -5 t^fej^ fc«c S 3' -OH Zi*WiT S fe»C^(3fl&6Da^^SJSB#5^^nSo 
*£T*IBf!J§#e>«u ^©^7°P-^^(i^ofe <H&£^Jgfr£> 3' -OH CD 

ffltsitiaot, ^p^j^^^Mi^f'ii^-r^* 3' -oh (Dm&&ti!flz£tez 

-t^Hil*«l!B^B!cl/feo -r^^^,^Pfl(i N WTc»i£cDi§rE££&, M 
tz fcfc 3 ©ttK^-fig^ffi £ Jfoffl b fc$Eg?©ii*i;£ £u & £ tRz d ft £> cd # v£ * rJ tl 
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a) PJ-8£±©-g|JF 1 ctiT-— ;i/-TS3i:A«tf&SfS«F 1 & 3' Miftizffi 

b) F 1 ct7--;i/bfeF 1©3' *i8B*^fe^hbTffl«H-&RgSff^X 

g ■ 

sx*i 

d) x^ c ) T'a^n^^^^Rrt6fc?s:-3fcffiffiiiizi5(tsffiiao«« 
««M*fr-3t N iic) T?^fig^nfc*iMii*asi-rsxs 

C2) Xfld) C^T. ^&/&#WlKR 1 c £7^— £ £ £ SIrI 

-ti±© 3'*$is£#;£T£SIMR 1 T-afe D> R 1 #R 1 c}:7r-^t^cj: 
C J:oTffiS^^RrtB3&^«sR 2 c Z^Zs)l-7tPBf&£ti2> C 1 3 fcfS 

C 3 D t4)WTffl2^W|X 2*<tt>"X 1 c X2® 5' 

{IPJtX 1 cipmmgtitc**) 3??\sjr3- Ko 

x i c : ft fecD^mmztt^mmit &if zmmx 2 s'owc&a-r 
x 1 c hnmmzn^i&mm&ft-Dmw. 

5 c 1} £ga*6<E>#&o 
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i) i«X2^tfiF2-CS>^ mi&X 1 c&mi&F 1 c-CftS C3} tzgB« 
£-h!-£X;g N 

off 1 OSKg^tsii 

iii) x£g iDTSl&Ztifcm 1 ©^K©ffi*©^J«&^S*fijg^3ijSqrgg&«ai 

iv) x*g iii)iz43tt5fg 1 ©4£&©igS*f*§£-& RltEi: LfeiMtiOT^ 

C53 x*I iii)©^*r$g^qrtifc-r-S^tS*sR 2 c-e;fc»K iv) 
££1*3* >J =J 3? * u^j-^ fl^X 2 c tffEJsSR 2 c ~C&> 0 > $I^X 1 c 

mmz # # s ig iv ) T-^fig^ ^ u mm(DM iz y m iz t-—ji t^t^^ 

(7^^-7-7-f7-/iSC^5 3'{fflCD^*S) ^ (F 2 C/F2WR 
2c/R2) ^ (Flc/Fl*J:t;Rlc/Rl) 

C9D ^©xg^ijjs-rcittcis i*m±(zmmmizm&&9i\ifi&E:izm 
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c) mm*— 7°cdo% v K?m\w&wT &)i—7'fti / zfflMm%:^mm%: v 

D) X@C) iz&l^T (Z 

ci 23 xisa) t^w-sfssa* csn iznmcDftmzx-oT&mztitz 
cio nijK?ajE£ias^j**^^>r >-e*s c i 3 d £zh3«)4^^So 

C15D m.fcm#lz 0.2-3. 0M<D^*>f 3 C 1 4 ) CIBtt© 
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CI 63 C9) ~ CI 53 fcl3itt©v>-fftfr©igl@:&&:£fT^x ifi|gSJ& 

to*., it©^-f7iJ^X§S^t5 CI 6: £I3«CD#ajo 
«idSJS&*m^-rS CI 7 3 idf3IB<JD#i£o 

ci ^@§^£B#j#£tt C93 ~ ci 53 izmmcDu-ftifrcDmm 

CI 6) £a3i«<D#i£o 
C2 0) C 1 63 *-63«e©tfttti^fc:J;oT^fi«J^SiE5U©^*ttm'r 

ftfcS&®-&J?Jtffl*'.y ho 

OilS^&SMigcDM^F 2cSX2ctUF2 c <D 5' Wcfug-f 3 F 1 c 
SXlc hT3 C33 lzmm<D**)d[?t7\s3-^ K 

iii) mM£tez&m<DmmF 2 c© 3'ficf4it5?i«F 3 azmmm^m. 

iv) mwwMo)mmm&&Eijfo&m&-r 3 dna ^ u 1\ & 

C2 2D ii)©:*-'J KA^i)<7)^U 37 ? K&^jg^ 

£<&g-f 3R lc^Xlc £-r5C3}£g3*6cD2|- U =f3? * Utf-?- 
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1 } £!B*8cD*y ho 
C2 3} ICf^D^tWTCli^ttr, C2 2D tciirett©** K 

vi) i d^u*^ LT^j££ft;fctitf&£43tt£ffi& 

C24D C2 1} ~ C2 3} izmmcDl^tifrCD*? hiz, Mfcttflntofc: 

ho 

y°Bf&%m t<to t atsg £ n & s £ *a *si$ & h^k^i Tffit&g nz> 0 * 
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(-r«ct)^F icmic) ©m£ 3'fij(cji®-r-5MMF 2 c (&si*a: 

R2c) h^MetKcPD^lB^'J^^tfo 

)\y t *BMSI£-J$<Z>& j& £ x. £ £ d <D & £ BB?iJ fc£ B fa © JfiSIEEJ CWITH 
K^(cfB]--e$,?> 0 fci:^.KF 2(z*fb-rilKWK:p— 3&^SiB5U^Ht N F 2 £ 

j; s 2 *m^jt & -r -5 j^T? m mx $> -s 0 

mmmzi^^miz^if ^mtmm^mmr ^m^^mmf](D^T<Dmiz± 
Ktt&i^o ^>^^^m©^m wtei&mmxmj&£ 

**wciot^na i *m±izmffimte&mmfiS3tmzmi&{stzmm. 

<a&3Mfce>£-j$# njfigjgc £ & & £ o © «fc -5 & 7 * u tf^ K mmmz 
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T~&&mm&mwi<Dmmfo£-f 0 iti©4^a: x dna t-& 

t> £ J; o T «fc j£ £ ft £ o 

T&wMzvmpLT&t), ccDmm^mmm^mzmm^xi^^z^^xmmx 
mmm&w&ztiZo ^Lxmrn^nrcm^ymiz^r^mR 1 c (&m<o 

m&7--)\/Lxffiffim'&m%'i7foti, t&mt ltf i i ciz^fc&mm 
Emt^cDmmmt^ji-rmmm^^^^x^s.iz^^rcmm (2&?) & 
Mti»o fc%miz&\,\x, tctpL&mdR 1 c(D£o izamizmtRgti&ffim 

n tamM & m x w z> m <o s i-zmnmm-fr h mtR 3- 3 ^ £ #t # 5 <, 

£ ffilfe £ ft T V> S * © & 5 ^ i± ^ g& ©DNA-^RNA#&ffli £ftfc4>©*e&oT*K 
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^«l^t^n5S»*&^n-fc*)C!)t*o-rti < t^. fcfcilfcf, mRNA 
i:^§5^F 1 Six., ccofM^cF 1 tfim—M±(DF 1 ct7--;bt5u 

0^^X2*5^:^X1 ctt'I^tl, X 2 CO 5MH'J{3X 1 c #3ffijg<*ttfc:* 'J 
X 2 : #^^ie?iJ£&o*M<D$I£$X 2 c tCfflMft&&*iiE?!l£*#-3ig#i 

x i c :&fe(Dmmm%:n-Dmmz&! l t2>ffiMx 2 cois'imiziiLwr&mi&x 
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tssstscttf-eiSo M#©*a*fe«j«j(4iaiii^tzj; ^ ^ffiMx&zmm 

fiSfci, M^ 0-500 1gS^>CDEEg|^^LT^-r5ct^(z-r?>©^MSbl^ fc£ 

cfc^fcggst-r&o «c*c©i&tet±x i c tx 2 ^^j&v^g^&^urv^So ;i/ 
^&ffi%<Dfa£§miznm.(Dffifrft$)Z>cDT:&ti^ ffifrmiz mm & 
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\sxnhtiz>mmm\±, ^(D^^-riz^xu.m.^t^^oy^mm'^ 
zvx^cd z'jfcmz&i^Tmmm&mcDfe&ttez-QH&z^z.zzt^ © 

©T&ftfcl&^o ^*8<WHg-eHu -i&fcfci ACTG£J;t>*U©5M^h&S#\ 

t s a. *i fe istio t >& m & # g tst * u & a* ffiMiw t © z 
ftoztftT'gzm&nm&zm-Do-mfomz^ 5-200 £r>si;u<& 
10-50 &&M£-?2> 0 mM^t^tMm^m t K^mmr^^(D^\) ^^—^ 
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wizxzj-vzi? Y\±m$k#ttz\±>}>tiL < £ & 2-D(Dm.mzmmizT-- 
& mm t s <d m s t mm <r s ^ § t- & s 0 

s 0 &s^yu ^-u=37^ u^j-^- K^^-rsigss^TfetsoT^-p^icgm-r 

SJM(W095/05391, Proc. Natl. Acad. Sci. USA, 91, 6644-6648, 1994) &&£nT"&So 

So &S^&> ^©$iJPMI#^T'^b-r^cii:^J;oT, B fft^iT K" 
*5 V \ T ffl ^ e> ft S mm £ ^ r> ffl *lf$i^£&tf>^ £: & £ {HU©*S 

fill & s c #T t So 
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7L ^MmmmMmm^u rna # »j * ^ — i? ^fsigs-r s^d^-, & s u 

#?1f A * n — h* -r S DNA ^t? S> S c i: #t? § £ o fiMilHIPM^J h T S d £ 
Vd&mmt bTMCC BNA^OiJE^fTtonSo ;©k§C Ml:: 1 ; **1ff A£=i 

- Kta dna &Eatn^ Ute^^^e^-e^owf-rs^^njs-rso 

ci n e> ©f«i^ & ^sifi^'j ti ^ fn * 2 t & o t§£r {c«te-r s & © t? & s 0 

^itl«rtt\ $>3i^(± in vitro tofefi:^ >;i£K^£HffliRl3*iJfflf 3 3 
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^-h* (HI 5 IzjotfZ) FA) fcfc, ^fX2 (F2£*BMO «i:*SMt:7- 
— ;i/ Vfflffim&J&(Dm& hteZ>* 12 5 f;: :fc ^ T & F A h L T ft&ffl 
»7-)^-77^7- (F3) Cioti^n, 

i#8£ (ei 5 -a) i:ftoti>5, m^titzmmmizMLxmizmmm^m^if 

Kfcfcs ^©5'*«^{3MX1 c (FlcCffiS) hf5jDie?'J^^ 
^-t*^ u©J:^^$ti«© 3'^&#i±*©*BffiIE?UX 1 (Fl) 
^■oifctc&Se 0 5l±> R 1 ^Mi; LtM^tife«i*'7>)^-r7 

iCfcoT 3'^3M^^»^^pJti^«B^^ S ^ N 3'5McDXl (Fl) 
B\ |5j-IS±©Xlc (Flc) fcm-;i/U S3*«l^i:bfc#«Sj©3&«jl 
tf (EI5-B)o ^bt-?<D 2 c (F2c) &*I2£*Mg^£# 

2 (F2) arm— ;i/U cins^^fc-rsffiM^fiJc^fTtons (05- 
B)o ^tt^^nfe S t 1 1 SISffiiMMJiS©^^ it 
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o*g*$@E?<J&£fcf, 7}^ ( intermodular J; »3 &7>^F*J( intramolecular) 

7^-7- (F3) &m\zmm-?z>o zcDTvz—y^j uti 

7^-;Pt^lilR l c^JMa^^r^RTtl^^Sh-rs (S5)oif^jit; 

&f m ?ZZtlZ£r>Ts fOKlSSMWt jiff £ 3 d £ #T? £ 

— 7"? J-?— (F3) <P6©-&fiJ&**BIS&*ns i fi5>S**S>So §*i}Mft&;??£fci:-f 
So jWtfJicti, If 2~5 0{g, ISU<li4~l 0fg©jftj£g-c:7^>rv — 

4 -r-oimmumiw&j >t-77^-ox 1 (fi^ri c:*b^) ^ 

J$©Tm<fc OfS< &3£5£i9:^r3£fcfc:<fcoT'&j#CD*-f ^>^£:3> ho 
-;i/-r3dh&T*£So TtetD-tbs (7->^-77^v-F 3 : F 3 c) ^ (F 
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2 c/F2) ^ (F 1 c/F 1 ) N (7"> * -7^ 4 v— /ffrSfcHsH- 

S3'fflfl©fS«) ^ (X2 c : X 2) ^ (X 1 c :Xl)^5o fttdCTf (F 
2 c/F 2) I (F 1 c/F 1 ) tlfc©(t F 2^-73i^(:7r:-;i/t5 
iH^fcCF 1 c/F \ f&<D7-— ft tl&Z -SoF 1 c/F 1 P^CD 

— * ^ >f v — © 151+ * ^ T * # jsi -r ^ § t & £ c £ ft m o £ t? t> & ^ o £ © 

(contiguous stacking) tmXftZMML&Jfcm-r 2> d £ 
&T-££o ziv^^^i^x **y*>^£&, J&«n?ftr-— ;i/-T5£fcj&s 

qJ#E£&£Siil-e&£(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1 992 ) 0 0. 7>)^-77^v-4F2 c (X2c) tz»g?$-fr % 
— J; -5 ttatf LT £ < So d -5 -Tftft\ F 2 c (X 

2 c ) )V \stz£% \Z^misbXT^^ — y^ -i V— COT=-— )l> ASpJfg £ & 5 

^^Ji-F2c (X2 c) ©?--;i/^m^^53t{:4So d£DM 

F2c (X2c) &m^mm&mifiMk<Dta&£.& s m^^m^xt>m5- 
(A)(Dttm%nm l -t2>z£i>x~%Zo iztz&. z<d rna h^^hi? btbsx.(i 
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R 1 ttffi£tt*S^#^f6&*fc!ig£:fcSo -T^tD^s F 2 S RNA CD F 2 c C7r- 
RNA£T;i/£ U^^DNA/RNA2^|iCDRNAt{tffl-r-S U * i, t— tf {3 J: £g# 

mmmiz &-?x ^■mtti^ f 2 ^ ^ ufc dna t± 1 t & s 0 dna/rna 2 * 

t^©RNA^aliR^{3^/ig-rs^m«C{±, RNaseH-S\ — ^CD^jte^fft^il^T^ 

^«t5c^^T'?5„ -r&*>*K rna %mmt^-Cs ^wf 2 cizr-— 

t^&So 3£&¥12m#DNA ^^M^TS^Mti^^^fTa *>CD-£&nfcT N 

mffim&m. ? it 3'fu^^s-rsR 3 ct7r-^t5R3 si^ie^-rs 

MfT-TSo fcS^fcJ:, 4x ^nfeSl5^©TT3lfe¥ii{: DNA/DNAHcD8i& 
rSt4#J8mrt&Mh ^(3^fcmMi^rS^^J#ofe DNA # y ^ 7— g 

&e^t»-&TffliAT*)^^o JiijKDctofc. rna ^mmtvxmi(Di^mm 
m*mzt\,^mm&, zm&is^m&i&mm'rzo mz^ mw& 

U &<l£^S#5ft7£t4£{#-l±f#o Bca DNA ^'J^7 — If CD <fc -5 & DNA # 'J 
^ ^— fcf£*ijffl LT*. RNA 1y>h<DW, 1 O 1 fclB^&CD^JEfc©^ e> -f> 

& <D*mm? % a t iz £ o WtSW^ ^->> 3 > £ * £ -r 0 
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iR2c^X2ctU RlcSXlc £TZ*Vzi3t P h'7r^S„ zico 

± £ *bmi$ & i&mm tfizmz mm g n fc^g?®^^ asanas ic 

X2 X 1 c 
FA F 2 F 1 c 
RA R 2 R 1 c 

R 2«F 2 UT^^n^ffiffitSKl^^ixSffiStCD^R 2ci: 

4B«^^^SI2^JT^So FlciRl ctt-fcft^i-u F 2 c *5 J:tJfR 2 c©* 

*i- s pnTSft{c:(fl[ji-rsffi*©ffiaiiB9!j-e& So ± c:t f 2 -r 2 ftacDKMiiiffijg 

fctts Bst DNA ^'J^ ^— tf£ffl^fc»^ F2/R2c P^T 800bp, MS. L < fc* 500bp 
WT©I^f$)ni»l(:^^ti5o SJg+M ^£#-5 PCR-cii. ^Jg^-fb 
* * £ £ 3 g&i5j4©<ET tfg v x JfiSI2?!l©^j=£3&3s £ T tf 3 h £ ft T ^ S o 
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KlteMffi (El 5) hl§tfi<E>S/foxfI£:&oTM3o IUlcD(2)"Z?F3£: UT7-- 

^jg^fc vTmwmm<Dffimm&}&&ft r> dna u t^-v-eno z ttz x ^ 

F Afr5^j£Ufcfflffi&ttS&£fts JM#^#™&tt^&3 0 
(4)T-R 2 c3&sig^*fig-&3&snJ|E&«SSi:^^fei:i5Tx 'J^7W7- 
bTCE>RA£5R 2 c/R 2®ffl»^t)'&-e7r-;i/t5o dft£-£-f&£3;££: f 

5*MH-£jSi5&fc3u FA© 5Mflj3«T-&3F 1 ctS-SaJ^STfffton-So ^£>*B 

cio itit^nt i*aiiia®©3 , fflafcB\ [si— ^±cdf i commas 
^la^'jF i s„ f Ki> m-^mz^F i cts^i:7--^u 

fB*ffr&JSjF*8£So 3'*Sg (F 1 ) 8£±©F 1 c{:7^t5t§t, 

T«««^fiB©fej^fc & S (7) 0 ^-^gfl^fr £ ©fflffiSS^ri&fcfc. b F 

bT^fiRSftfcJBffilBfcJu ?f 3' ^^T^S^Mg^qrfil^ttSgfcja: So 
CL<D 3'*^(i,|SI— 0j±OR 1 cC7^-Jl/L^m 1 £ 3' 5fcJ* testis 
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®^J*C«toTBi&^nfc«K* J ffiMfi^*l8$& (03 -(8)) -rsi:, 

3'5fc4gR 1 £f#S (IH3-(10))o 3'*^R 1 {i|5j— II 
<DR 1 c(3T^— ;UUTffiM^-&fifc*BS*&-rSo £T> C<DM*fc<DF£:R£:^ 
*PX.*lfcf. 02 -(7)TjeSTV^£/i&fcl5lk-e&£ 0 l/fctfoT03 -(lOKdTf; 
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^®i:iitt5iM^tiit fi-ri m(Dm.mmt^(DmmMm-&#. 

F2-F1 (F 2 c-F 1 c), Sfe(iR2-R 1 (R2 c-R 1 c) (Dm&Wm 

~eM&£tizmm&m&iisX^Zo tz tz.i£m 3 -(9)t~&, s'iw^e, (r2-f 

2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^mftl? 

a <z> & ^ t z m n l r v ^ s #> -e & & o 
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gsra ^on^fg^s^ u-5 s$asT*>f >*^- hrsjew-e 

iiffrso 

FA, 
RA, 

43<t^T^7^ — r^^f x' — R 3, 
• £HtfeM©*B*fi||-&fifc£?T-5 DNA * U * ^ — tz\ 

LfctfoTx pcr ©=t?&?^it-f ^;i/t±^®«t^ 0 ^*5^CTV^^^^JI 
Wis £ * a#ig&(Tm)jaTl-i&S£r -JlS^i4^^(Tm)(is 

^^^^^^rs^»^(i#j!tr^$^^©-oT-$)So t^s^r 
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^Ofctotz^gftifi^ I#iJi<D{£sI#h Sfcii^^jSCTBIi«P?aS(Tm)OD 
M$£%m(D&&TX'ft % HBffSlfcbTfcfcs Tris-HCl^©*t4fr£Sa7;i/:fr';tt 
t: «S«f^ffl fc&'O $ © ^ £ *l 3 o pH fcfcffi ffl "T 3 DNA # U ^ 3> — -fcf KusS C T 19 
ItSo JSMfcbTfcJ: KCh NaCK &£W;i(NH 4 ) 2 S0 4 ^JS©fiS«aiJ#fc« 

;i/*^> k(dmso)^*;uat5. Yi$~mzmm£nz>o mMumin)(Dm&ft\& 

OTt-iltSCt^T^SoIt^^^ >(N,N,N 5 -trimethylglycine)-^^ 
TVl/^M/T'i'^^AJifci^flD isostabilizeftfflt J;r3-C^filfeS&sfscDlRl±t3 
&W5rc&3o ^*>T>H\ SJ&ift* 0.2-3. OMs L < 0.5-1.5 M HJg 
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U^r^- Kco 3 3 5feig, £ «fc a f *B«ffi#l#^j£|B j& i: «c S X 1 c W&V> 5' 
JSfeCD^e^ £ ^ V 71 >? U K © 3' *Jg^J-3£ ( &&&&&& £te2> & 

y ■&mm%.m & mm.m izmm u mmm £ a: nt £ & & <b -r - £ c & s <, 

^^nt(il;«)t^mJ:5;D> c<D*BMiB?'Jfr\ mtc£.&f&$ totem— 
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W.lz&mmz£ti& s F3 mi-(2)) ^R3 (EI2-(5)) TfnLtzT^^- 

Z(DJ5teT~l±, F2c/F2F|, R2c/R2Fb^ Flc/Flf^ ^LTRl 
c /R 1 F^T'^ft^-;^^ 3^Jg5MW«?£*u ^ L/tSI U < &F 
3c /F3P^ &£OTcR3 c/RSP^fcfc, ^ft^tiF 2 c/F 2F^ 

R 2 c/r 2P^o^--;Kzft!j{t^n?.n>^^ ¥^7x v*ytn&mz 

^B^{c^^T(»^©^(synthesis)^tiifi§(ainplification)^^-5fflBg^ 

O o 

3'^j^{c[5l— m±(D— ffiF 1 cC7^- ^"^Sd^jPT^S^j^F 1 £ 

5'- c^-f^-rttcffi«-rsfig*xi c^^--;i / -ratg^xi] - [tts^ 
^nifiEftttsitzfes^-r^iB^i] - mm xi C ] - immizmw&ttm 
m&&-z>mmi -3' 

mmizmffimmm*i$'Dmmizit, f nzmmm^mmmi {t^^^-y 

A) :fc£t>*R 1 c Cfgffiflj&JggiJ^j (77^Y-RA) CD 2a3p£fl§ig*- 
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mmcD 3' jfcisifcju s*oc^£ftfcts<z> 5' ^^^mm-r % ^y-fac 

K(±.3'^tc;i/-r^t^-ra^X2 ctiffiSifl«J3&«fiSX2 £J$-£s 
^t^o l JA-^77'f fcfc(D)&fll(£-f 3 2*:iIa^^^Ei5i^{C^jilgbTV^?)(D 
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m&I&®J<7>1kmifiRimx-$>Zo ^S^A^nv^ h\ SYBR Green K 

Pico Green©£-5&2;«gftg>f >^-3fjU-^-fftS^*©#4TT?* 

-v^^-mizx^iy^i-ji(Dm^t\Km^^tj:\,^ti}>^m^^^t^ti 
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Bst DNA#U*-7— - if 

Bca(exo-)DNA U * -5 — fc? 

DNA #'J^7- -tfI©^U>") • ^^^^>N 

Vent DNA**U fc? 

Vent(Exo-)DNA^U^^— M (Vent DNA 'J p< -fcrfr y * * tfrS 

DeepVent DNA # ij p< — I? 

DeepVent(Exo- )DNA *"'J^7 — Hf (DeepVent DNA # 'J ^ ^ — tz x. * V 3? * U 

$29 7 t — ^ DNA # U ^ ^— tf 
MS-2 7T-V DNA # U ^ =7 —if 
Z-Taq DNA # U * ^ — - 1? (^vSM) 
KOD DNA *° U * ^—M (3g#|frfi) 

£fte>©6Mfc©4»-C& Bst DNAtf'J .X 7— tf^>Bca(exo-)DNA^U ;< ^— bffciu 

J^(Tin)cD^M5k^cDfcto^^-rL*)^^fDS^t4t3^^^b^Sm^^^fiJfflT" 
Vent(Exo-)DNA*° V ^ 7—V&*mWm&&£&tU&temtfo&&timJL1zmm"C 
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>^^K(single strand binding protein)©^*Q{3 J; oT{£ii£*i-S Z t 
#ftJ£>ftT^S(Paul M.Lizardi et al, Nature Genetics 19, 225-232, July,l 

998) 0 z<Dftm&*wR&i&mis, i*mm&*>rt#m*WtmTzzt.iz&'D 

Xfflffim&f&cDiS.mtm *Wft-rZ>C-ti?X%2>ofc£?t (i'Vent ( Exo- )DNAtf U * 
■5— t?£*fbTfcJu l*SMg^*W^HfcbTT4 gene 32#W3(n?&3o 
£43 3'-5':t* 77^7 1/7- t?7£££JSfc&l^ DNA *U^7- tffcte, ffiftHi 

MtozmML&toibtix^Zo &max&, mmm^f&^mzm^tzt 3'* 

V\, bfr U> DNA >J ^ ^— tf «fc £ 3' *sgA£7)IIo#jDli, JSl^^-e A fc. 
IfetfoTs dATP 1 J^SfvfjJP bT & |!IIII£:& <-b J: -5 £•> 3'* 

^^e>OT^^AT^Ts«J:otIE^J^3l^R-rn{^v^o *b»£^/sii# 

3'Wfct^^ltl$ot*)s dft^iKHbLT blunt end 3'->5' 
:n*y **l,7 — lf^*ipJffl-rSClh*)-e$So tztz.it, ?imm<D Vent DNA 
^ -7— tfttZ.©i£t££8rO£i:fr*> N Vent (Exo-) DNA # 'J ^ 7 — if fc?g-& b 

■7 >fv—fcb-C 'J 3" h\ ffiM^ftJSCD&Sfcfc-S dNTP. 
«gtftS©fflMji^*ff -5 DNA U p< 7— fe\ @#^M^(z$?ig^^^^^i) 
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#^1*3 C *B4SfcJBE?>J =£^oTO*^0-e M^tt £ £ D 2 fl^ JJ-Lt fc: #*t b T b S 

1?2>&olz., v— (DT--;UA s Rr^^MIE^JF 2 c (X2c) 

F 2 c — F 1 c (X 1 c) (Dm£lfr&?&lUmm£X°ffil&£tiZ> 0 F2c 

-f i cm (^mmzTTs^x 2 c-x 1 cfia) ©ia9Utt N ustii^-rajgs 
is?u-e *?>o b fc o t z. ©Milt *t u t &*«ia?'J ^ro-rsA 
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tern -rz^mwiz & zBtfo^wiztoz-Z -ru—^tcDJ^jyi) fjm 
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(Dmmyu-y^:^ u mmmzms&vimti: > y±^^^ tz % -to 

yn-yzmfeLfcrn^y^x^ > &m%mm vtzfkihm&*in£T'& 2>o 

mtftizmmtf vmt 5' iMcD^izi^mm-^^^^-y^nm-r s z t 
&mwm\zmm-f2>zt&x%z> 0 tit*.^ -^coji-y^iEmmt^nmx 
&m<Di&mmmhi£z>ffiftt.^, ^cD^—yizmmcom^t^^^mMLtt^^ 
£oiz m\ u t # < cd x & s o *r -r ^/p- ^t* «i£^<£> ^stis 

^t-tSo ^mmz^^mmcD^^m^ muxm^^z.t^muz.ti^^, 
—fis>W]tenytyt&miz&-ox At^m^mt^^zt^nm-r^^ 
m&x$>2> 0 z\ti%xiz&m-m±.izT=.— ^-r^mmcDmm^^ax^^o b 
& I, m iz ^ o x m & z. t &x t & i *ii± ^ fflffl w & i«i2?y # (3 mm 

%yv-7'tLxmm-tz>z\tib-Rjmx&2>o dna^ yrt^^tttx 

a:. — ^© ®a s^-r ^ ci h 3&*t? i^tu^^^utf f n s 0 

*z-T?*&w<DRfc£.i&y3&mm-ttii-£. i*-—)\si$nttte^m.<nyu—y%:-m 
migizm3E.<k-t2>z£-&x%2>o -r&tD-ib. ^m^z^^Km^.m^yu—y 

©itesfB 37 * u*?- \*t i^xmrn-tzztiz^ *>mmw)izm%. 
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i2ft ^f^©n^ uv^«osiSi^acD-gp(5)-(7)s^-r«icgi-e*So 

EI5t±. *fgB^CJ;?,Sifl(]f d :ii©-gl5(A)-(B)&^tt«$)2>o 
l*16fciu *«^{3J:S^l3«J*J|gttCD-gp(C)-(D)*^t-^EI-t?&So 
El 7tt s M13mpl8 0^fl«jJSSiB5UK:*5tt -5. 'J zljt p u*?- 

EI8fcfc. M13mpl8 SISS £ LT #18118 <fc 5 1 l§m£^&fc J; otH 

U — > 1 : XIV size marker 

U — >2 : lfmol M13mpl8 dsDNA 

U — > 3 : target & U 

& T fSfl; U t # n — * «m?*f& b £ l£ JH ^^t^IffeSo 
U — > 1 : XIV size marker 

u—>3: mmyvcD pvui i mit® 

lx — >4 : MS^JCD Hindi II ffifcVn ' 
EUOfcfc. M13mpl8 frffimtLT, -Y >»(c <fc S#$gnflc7) l ^gj^so 

o, 0.5, u 2&fcfcmwzmnLtz'*# 4 >mmvi)&0.-?o ate, n&m&tt 
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bb&. -21 tinmm DNA (DMS. 10- zl mol o 

eii la, hbv &&<Dmmm&&m£.isi-tz, ^-'j^^^i/^^iits 

m 1 2 (is M13mpl8 ft HBV-M13mpl8 %MMt VX*9£Wlz&2> 1 

'^MX&Zo 

1/ — > 1 : XIV size marker 

U — >2 : lfmol HBV-M13mpl8 dsDNA 

U — > 3 : target U 

U — > 1 : 7A^77- ^CDHindlll ^bBrtf* 
l/ — > 2 : HiS^J 1 <DB.jfc&&ffi!i 
1/ — > 3 : HWJ 3 <D£JES£j£*B9 
11411 * — ^&£M13Bpl8<0$ft&££;L-tfc£k:. fcmmzx&i 

*m&m<D&i&J5&£. &-z>xmt>titz ^m^o ? # n - * s^ii®^ * ^ -t 

fSt'^So ±fcfcKJ5&l$fia 1 HSSs Ti±£JS&B#fS 3 H#HO*SMT?* So 
I/ — > 1 : M13mpl8 dsDNA lxl0" 15 fflol/tube 
b — >2 :M13mpl8 dsDNA lxlO-' 6 mol/tube 

V — > 3 :M13mpl8 dsDNA lxl0-' 7 mol/tube 

V — >4 :M13mpl8 dsDNA lxl()- l8 mol/tube 
U — >5 :M13mpl8 dsDNA lxl0-' 9 mol/tube 
U — >6 :M13mpl8 dsDNA lxl 0- 20 mol /tube 
b — >7 :M13mpl8 dsDNA lxlO^'mol/tube 
Is — >8 :M13mpl8 dsDNA lxl(r 22 mol/tube 
b — > 9 : target & U 
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l/-> 1 0 : XIV size marker 
M: lOObp ladder (New England Biolabs) 

n: mmtti. 

WT: !MM^M13mpl8 1 fmol 
MT: ^H3J#S§y M13mpl8FM 1 fmol 

Wi 1 7fcJ\ *Hl$mRNA Krs^SSB^JtciJttS. ^"U if 5? ? V*?- Y*m 

Ell 8 fc^aRNA r£UT#$gSBic«fc.5 1 ^fl^CD^^^tc J: -o 

1 M13mpl8 l*i<PSgM.<7^Jp 

Mi3mpi8 zmmtLT, *&wiz x z> i ^m±izmm&o^mm^mzm 
^titzmm^E&^m^m^fto mmzmmi,fcy^-f^-^ mi3fa, mi3ra, 

M13F3. *LTM13R3©4«mtf* > 5oM13F3 £ M13R3 fcfc N ^tl-^tl M13FA M13RA 

£o T^^-T*^ V-&M13FA (&S^«M13RA) J; r> £*B : M!S5-&fi£©jg 
^^«cS^&r-5>f v — ^©T. M13FA (&S^fctM13RA) h^t^?»3> 

M13FA (*5^fcfcM13RA) <DT-—)\,tfi&9cmzmz. 3 «fc -5 tC Z\ti h ©75 v- 
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M13FA M13FA£«fcS^j£ffiffi&CDtg*8Flc fcl^D 

/M13mpl8 CDMti F2c (cffiM 
M13RA M13RAtz«tS^fiKfflM^Ofg«Rlc hfsID 

/M13FA ic «fc £-&/£*BM&<JD^Jj£ R2c Izffiffi 
M13F3 M13mpl8 ©ii F2c CD 3' W-$Mg"f S F3c fz*§M 
M13R3 M13FA iz «t 2>&f%mffim<DmM R2c CD 3' 08 tcPST £ R3c 

CLCDcfc^&r^-f £J:oT. M13mpl8 <£>^t$ Flc Rlc tz^fcSMMi: 

MJfc%fflJ$ (2 5>uL 40 

20mM Tris-HCl pH8.8 

lOmM KC1 

lOmM (NH4) 2 S0 4 

6mM MgS0 4 

0.1% Triton X-100 

5% s/^;bx;u*^> k(dmso) 

0.4mM dNTP 

8oonM m3n/mm^ : 1 
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800nM M13BA/|£?iJ#-if : 2 

200nM M13F3/ia#J#-«f : 3 

200nM M13R3/iB?iJ#^ : 4 
^—/f y j, ;M13mpl8 dsDNA /iE#j#^ : 5 

S/iS : ±§3SJi&fl££ 9 5 °CT 5 ^KinlHt U * — V y Y -&x 1 £01 £ 

Ufco fi*Si££7jc;dc±k:^ U Bst DNA U ^ 7— fc?(NEW ENGLAND BioLabs)£ 4 
U «SiDU 6 5"C-ei^fiJt^tfe 0 8 0°C 1 O^TSJfr^itU 

SJiS©fi£& : ±t3£ji&i£6D 5 jul £ 1 CD loading buffer &®JD U 2 %7> 
# D -*/f;b (0.5% TBE) SfoT, 1 om 80mV T m^xift L tz 0 ^>fX 
^-*-i:bts XIV(100bp ladder, Boehringer Mannheim S£)£{£ffi Vf Zo v%m 
feCDfJl^t SYBR Green I (Molecular Probes, Inc. UT$E&£fllSbfco 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & b 

U — > 3 T? (± ^Jfoco 7° ^ >T -7 — ^ n T ^ § W ^ (1 7 \" > K (isg |g ^ 3fe 

T£jjfc&#fflfeg:;*ilfco {£1t^Xcdm> 290bp, 450bp <tft.<DK> KfcJU 

IB#J#^: 1 2#2*&fcJBi:ofc*>© (E2 - (7)*j«ttJfEI 2 - (10)A« 2*|gfc& 

ofesbcoicffi^) *jJ:rria5U#^: 13 (03 -(9){z*as^ 1 *^tc«^) t 
it- x#-gt -r s c t . sjfc a*^® $ n 5 ^ & 0 tz jnff l t v ^ s c t wm m 
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fro 

fcmmm&&^tzm<tiz iotm^ & ts-^ mmm 1 

#^rftfc*SBiU§l3£^T^J#£ftfc 1 #SI±{;:fflffii$fcifiai2#J££:££jS*g 

»J1©SM^8M (200 ,aL) r-;i/U 7i;-;«. 

^ ff o T b o C (7) ^ III b T 200 //L CD TE Maj^T If $SA¥ b N 
^CD 10>aL £#JISg#lt BamHI, PvuIK £ £ t>* Hindi 1 1 X'^tl^tl 3 7 °C 2 B#fM 
<bb£o ffi4tyi& 2%7J3n — Xf)l (0.5%TBE) ^fot, 1 BSfF^ 80mVT'mm 
Mb^o^H 1 ^ X7-*-^bT, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. SH) £{£fflbfco Vk§h'&(D f Jl % SYBR Green I (Molecular 
Probes, Inc. )T"f£fe bTM@££fitSS bfco 9 K:^"T £25 D T$> So 

1. XIV size marker 

2. mm^}(D BamHI v^^b^l 

3. M»©PvuII mttyl 

4. M»©HindIII ^«?J 
^3T-lti(6<]MSOM^^ili^^^^bTUSi^Sia^J{±v 12?'J#^ : 1 

3, IdJWf : 1 4, IB^iJS^ : 1 5, &£.m&m^ : 1 6f hffi^n^o 
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BamHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;fitf£-e#&t^) 



tgWifcJfolfcrp^oi^t? -i >(betaine: N,N,N,-trimethylglycine s SIGMAjvlAn^ 

Mi3mpi8 &mwiz x & i tem±izmiMte&mm&&mzmi££ 

mMMi-e&misfzt)<Dtmtx°&2> 0 mmm\m&. 10- 21 moi 

(M13mpl8)T\ m&ttmt LTTK^ffl^feo ^Dt^^^-fX^ 0 S 0.5, 1 N 2M 

<d m& izKzxo {cs^&m i-ao £ o s^^ijek & w t td ^ -r o 

JEJ(B?S«J# (2 5/*L40 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH4) 2 S0 4 
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0.1% TritonX-100 

800nM M13FA/IB?iJ#-5f : 1 
800nM M13RA/IS?U#^ : 2 
200nM M13F3/ie^J#^ : 3 
200nM M13R3/lB?!j#-5§ : 4 

: M13mpl8 dsDNA /I2?'J#-*§ : 5 

££Jg£IH 1 0 iZfjk-To >Mje 0.5, 1.0Mi££TT-<DS/foTt£s igipgjg^ 

mm. 2M Jiiigm^fgTLfed^y:, Tm ^fgTU-r^feOD^Hii^ 

HBV «fc-?<Dgfl#i2?iJ£ij&«^&^ M13mpl8 dsDNA ^iShlT, «*f!J§£ J; 
S^^©^fig^^^aS^.^o HtCffifflltr^^T-d HB65FA (iB?'J#-*§ : 
6). HB65RA (IBS«-5f : 7), HBF3 (IB^J#^ : 8 ), It HBR3 (IB#J#^ : 
9 ) (D4mmT*$>Z> 0 HBF3 2: HBR3 fciu ^ft^ti HB65FA £ HB65RA 

7-^-r^-(±HB65FA($)5^(iHB65RA) J: K> ^mmm^CD^jkt & 5^ 

gy^J-r—teCD-C HB65FA (£> 5 iNfct: HB65RA) ^R^f £pM*$(3:h >^ ¥a 
77> 7$ ^>yif^iJfflU7--;H-5 £?iC|£ItL£o HB65FA 
(&S^l±HB65RA) OT^-;i,^fS5ti^(c^C-g > J;-5(3cn60Dr^^ v-^jg 
&!m<WLfe\stco M13mpl8 lzmfrZ$Ltlfc HBV Jcfijfc-T Z^'MMMCD* — V y h 
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K#J(430bp)£BE#l 1 Ofc^Lfco 

®#Bttfcft»£ferF£i: i:«>fc„ ££tfilfti&M?'J( target )t*ff 

ffiam^tcEi 1 1 ^ ufeo 

HB65FA HB65FACw<fc5^/£fflffim©^£Flc tPID 

/HBV-M13mpl8 (Dv^W, F2c 
HB65RA HB65RA {3 «fc £^/&MfJi©*I^ Rlc £ fsj D 

/HB65FA £ «fc S^ffiffilgCD^ R2c MM 
HBF3 HBV-M13mpl8 <£>fMF2c <D 3' {IJ«}g-r £ F3c Czfa*f§ 
HBR3 HB65FA £ £ S^fi&ffi«l«iCD^t* R2c © 3' fBUcKMg?- S R3c f3*BM 
CCio^r^Yv-Ci-pt, HBV it £ ? © ^ # IS ?'J £ £1 <fr & A, £ 
M13mpl8(HBV-M13mpl8)©MFlc 1?% Rlc tz^fc 2>mmt * ©tiffin fc&MEfl! 

F2c &^tp;i/~r^miB^J*^T? l^^T^sscjiJgUfe^K^fiR 
^ — > R ft o) it > l t v > § o 

1. XIV size marker 

2. 1 fmol HBV-M13mpl8 dsDNA 

3 . target & b 

^JtetfAl fcl^l&fcls target **^ffi-rsfc§tc©^ f£+M X©a"> 

fcUT^fife&tffflt^ftfc (U — >2)o X(DJ%y Y(D^)tb, 310bp N 

15 480bp f^jJtO ; ^ > K fcfc * tilths * J5 JS (3 «fc 19 $ £ n S /1#JT* & -5 . ia#J# 



WO 00/28082 



PCT/JP99/06213 



47 

liitS f & IH^J ( target) #K &oTt)MS HJS rI#£-£ &2>Zt #ffl|g<* iifc <, 

#iSET'eoSl&fft© 5 /zL ic, %ti?ti lvL<D alkaline loading buffer %ffi1)U 
U 0.7%7^jD- *^;i/(50mMNaOH, ImM EDTA)£^oT, 14B#F H ^ 50mA TfM 

fflbfeo r*I&^cDy;i/£ 1M Tris pH 8 -£**QgK SYBR Green I (Molecular 
Probes, Inc. )T'MltM^iItfeo ^JH&IH 1 3 Ic^-To S-U-Xi&T 

1. 7A^77- >?cd Hindlll vPHbirtf- 

2. ftffim ©SfS£fi&&> 

■ca&SoHJSfiWl (U->2), ^M^J4 (b->3) £^£&£ej«£2kbase 
■CSSI5ffl-C^«c < i:* 6kbase W±(Z^T-#t>*T^^Ci:OTJB^bfeoJ!JP^T, 

mmme M-i3mpi3 ^(pmmo^m^z^n^, hm&&&$imi&<Dm& 
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fzo # —f v h T-$> h M13mpl8 dsDNA §0-1 fmol t U 1 ^fffl*«fc 

Lto»J 1 fcMSfc:. 2%7'3tfO— ^^;K 0.5% TBE)t?SM*lbUSYBR Green 
I (Molecular Probes, Inc. ) (3 «t D^KSSSSLfco ^f'fXT-A-tb 
XIV(100bp ladder, Boehringer Mannheim) Sr^ffl Ltzo Sg&ttBI 1 4 (± : 

SfWis 1 isiHx t : sifting 3 usiia) j^l^o ^-x^ 

1. M13mpl8 dsDNA lxl0' l5 mol/tube 

2. M13mpl8 dsDNA lxl0 16 mol/tube 

3. M13mpl8 dsDNA lxl (r 17 mol /tube 

4. M13mpl8 dsDNA lxlO- 18 mol/tube 

5. M13mpl8 dsDNA lxl0- 19 mol/tube 

6. M13mpl8 dsDNA lxl0- 20 mol/tube 

7. M13mpl8 dsDNA lxl0- 2, mol/tube 

8. M13mpl8 dsDNA lxl 0- zz mol /tube 

9. target & b 

10. XIV size marker 

( 1 ) M13mpl8FM (SSM) ©f^M 
^-^^ h DNA i: It, M13mpl8 (i?£§JK 43 «t t>* M13mpl8FM 
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O£o &mm~C#> -5 M13mpl8FM Oft^fcJu LA PCR™ in vitro Mutagenesis Kit 

%}£.m : CCGGGGATCCTCTAGAGTCG(IB?iJ#^ : 1 9 ) 
g.m$l : CCGGGGATCCTCTAGAGTCA (I2^J#^ : 2 0 ) 

(2) -r^-r cD^if-r > 

&mT2>7"^<< •x'-ii, FA r^-f V— (7) Flc $gJ$© 5'*«CS4S, 
-emWDmte &i&&t & Siat: bfco^SOfigs £>**fia^SiB?!J(target) 

( 3 ) igti&jfc 

M13mpl8 (m&m), *5«fcrjf M13mpl8FM (tgf) S^MtCbT, JilTt^t 
m^mmmmT^^^r—t^ h : FAd4, RAd4, F3, R3 

^mmmmmy^^^— \>v b : FAMd4, racw, f3, r3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (BBflJ*^- : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT mnm*% : 2 2 ) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC (IS^JS-^ : 2 3) 

F3 : ACTTTATGCTTCCGGCTCGTA (1B?!J#-Sf : 2 4 ) 
R3 : GTTGGGAAGGGCGATCG (IB?>JS^ : 2 5) 

(4) Mi3m P i8 <o &&&&&&&& 
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D2W 3.75 juL 

10X Thermo pol buffer(NEB) 2.5 /zL 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



4#L 
0.5 uL 
6.25/zL 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
6mM MgS0 4 
0.1% TritonX-100 
400 uM 

1M 



M13FAd4 primer(10pmol/yuL)X{± 

M13FAMd4 primer(10pmol/>tiL) 2 //L 800nM 
M13RAd4 primer(10pmol/^L) 2//L 800nM 
M13F3 primer(10pmol/>tzL) 0.5juh 200nM 
M13R3 primer(10pmol///L) 0.5/u.L 200nM 
±A 22/uL 
±m%LJfcmz#— ffv h M13mpl8s g; fcfct M13mpl8FM 1 fmol (2>ul)£:«lU 
9 5-C-e5^HJP**U ^-^yh^^ttUiilbfco RJ&m&*Jk± 
M^U BstDNA^ «;y ^— Hf(NEWENGLANDBioLabs)S l/zL(8U) jRJOU 6 8°C 
^feti68.5°CT* ll^fflSJS£*-&fc 0 SJf&^x 8 0°C 1 0#F^T-S/fo£f?ltblft>- 

ggSiffl© FAMd4 *ffl^fefc§t± N »£S©fm#£©^&£ttfc:iilBJ&MB& 
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bftezmm* mRNA tbt, KmmzjizmMv&mjsm&M.fr 

fcoP—fv h & & mRNA mi tLM^^WM (Prostate specific antigen; PSA) 
&§ZmVfcMM7?&&mALm : fmMffim LNCaP cell (ATCC No. CRL-1740)h. # 
?>1St4#fS't4eifil^lfflJ!S1*K562 cell (ATCC No. CCL-243)£, 1:10* 
~100:10 6 "e?M^U Qiagentt ( K -Y W ) <D RNeasy Mini kit £ #H , > T ^: RNA 
£JfltHb£o HiCffflbtr^'fT-lt PSAFA, PSARA, PSAF3, ^ bT 
PSAR3 (D 4 «^ST*$) So PSAF3 t PSAR3 li, -^ft^ft PSAFA t PSARA & - 

t b t f# ^ ft £ ig - © mm & m m t & £ «> © t- v * — y =y ^ v - -e $> s 0 

PSAFA($>£^& PSARA)©^-— ;b#H5fc#Ji3$a,Z SioC-tl^OT" 
PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 

mvm^ : 2 6 ) 

PSARA: 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(SB^!J# 
f : 27) 

PSAF3: TGCTTGTGGCCTCTCGTG (@2#J#^ : 2 8) 
PSAR3: GGGTGTGGGAAGCTGTG (I2^J#^ : 2 9 ) 

^ ^-(Dmm&o^m^iixriz^'t^tzo tit, mmai mRNA &=j-K-t 

£ DNA^lB^iJ^^-r v-cT^ugBl^k &£XF®m&m Sau3AI © 

1 7 (C^bfeo 
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PSAFA 



psafa iz x 2>&mmffim<Dmi& fi c t m d 



PSARA 



/m&jm&mqcDffim F2 C izmm 
psara ^mmmmomm ric ^ ihj d 



PSAR3 



PSAF3 



/PSAFA lz J; S^S)c^M^O^^ R2c tcfflM 

mwokmrncomw, F2c © sHHfcBMg-r £ F3 C izmm 

PSAFA £ J; 2>£>l&mMM(Dffim R2c CD 3'ffiiJf;:|gNg-r S R3c Izffi 



SJS&M^ (2 5 /LLh 4 1 ) 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
0.1% TritonX 100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 7*^ <i — 
200nM PSAF3 & PSAR3 7 — 
8U Bst DNA Tff ij ^ ^ — tf 
100U ReverTra Ace (TOYOBO, 0 ^) 
5>ug £RNA 

£TO$#&7K±TrM^U£o ^HSfcd^Ty: mRNA ( 1 *$J0 £ target 
hbTl^T^MMEtC^oT l*IIi:t-SX|I(i^gT^SoSiJ&^ 65*C 
T'45^P^f^, 85'C, 5#T\ >5^£<?±£ -££0 M^T&, (DEiJfoW 
J2%?A'D-^^ot U SYBR Green I f&m L tc o 
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U — > Bst RT LNCaP«$f/l0 6 -fl!<D K562 

1 - + 0 

2 - + 10 

3 + - 0 

4 + 10 

5 + + 0 

6 + + 1 

7 + + 10 

8 U — >6<£>^Jfor# 1 ju~Lfr% Sau3AI-e#Hbb£&© 

9 — > 7 ©SJJ&M 1 >t/L Sau3A I b tc & © 

10 it'fXv-*- lOObp v ^-(New England Biolabs) 

Bst DNA ^'J^7 — -tz\ ReverTra Ace^^nfr^^&l^ tgii@j»#^# 
Ztlteftifc (U — >l~4)o i^^©^E#ffiTT*{is LNCaP fi*©RNA** 

^s-r-s^s fiiUM^m^tife (i^— >5~7) Q ioo K562 mrniz i 

^CDLNCaP^^CDWtHRNAT^^ffiRTtgT^ofe (b->6) 0 

9— >fv hf^^oiS^J{3$>^^JRg^MSau3Al-evi<bbfehci6s M£ft 

S^:#^©»TM-i3Yifb^nfe (b->8, 9) 0 
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tocD 3'-0H £#y£T£ilgfll£fT9o l#«©3'-0Hfcfcg#&fil3i£: 
f S ffiffiH^S'liB £ fr -5 £ i: C <fc o T g £ StEfc-f £ £ HUBf £ , 7° 

m^nx^^t^izit^mx^mMizx^mm^mKm<Drc^<Dy'^-(^-t b 
2 oct) 7*5 w ^-cDmmLtzfcwmmt&mmmz, imm&ote *xt--mz 

f±#*SBf#T-£ £ci i:ttif^t:UiB^tf §So^co«Rpa**«Jffl It SNPs £iS^*3iJKT? 
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tt&wvmm&s zcd&o &sjfc#;r < mm^mmmmx^izmmx g z a 
m 7l ^ n&mmmo) mtRO) mmx $.^t> mm tLx&mtt&j-v^xtu* 

TZ> DNA ^'J^ ^—^(DfoXfcfo^MlsbZiZ. htPX I5 0 Miz^ RNA££^£U 
T«§flJ3£^5£-r3*§i^{C& N Bca DNA ^ 'J ^ fc?CD J; -5 ftj£$z'm&mfe l &t 
illi® DNA * U * 7— t?r§t££<#-tmo DNA # V ^ ^ — fc?£*ijfflir £ £ £lz 

tir^^^o $>s^(i N sda mo)&^<D®.m&i&&mzmm-?z>h\.x*>, 
&mcomMt£mm*mmizM&?z&tctemm*mm?2> 0 
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a) m-m±(D—^F 1 clCT^— )l/1r Z Z tip? f* Zm&F 1 £ 3'*^^ 

ffii&F 2 c&ttJi'— zztifi?t*zmm& j 3-?Lzx.m 

b) F 1 ctz^n— ;i/UfcF 1 CD 3' 5fcSg££-fifcjgj£ifc UT*B«i&-&fi£2efT 5X 

c) MF 2 c MMl$&IS?iJ F 2£ 3' ^(3^$f^|- U zi ^ ^ b^-^ 

Mii^S:tfoT> XII c) ^fiB£ftfc*B«||&fgtfe?--5x*g 
2. X*Id) fC&l^Tx ^^^j^R 1 c \ZT — — )IT 2> z. SISI 

x2 :ftfe<D&&wm*ft-o&m(D{£i%<Dnmx2 c i,zmm&}%ii&mm*& 

oil 

x i c :mfe<n&mm*tt^temz&v zmmx 2 c© s'diitcffigi-s^ 
x 1 c £nm&izmKmiM®m*&'Dm® l 
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SSI^g 1 t-IBttO^&o 

i) ISJ«X2*stS«F2 7?&»). Wl c#fSJ$F 1 c T&SifrfcJS 3 tlB 
^CD^-'J n"*^ u^-f- KOSMF 2 ^if Jl^SMWF 2 cC7-- 

iii) x*§ ii)T?-&fifc<*nfcfg 1 ©^©ffiiSCfS^Sffi^ije^Rrffeftttfll 

iv) x@ i <Dmm<ot&&tt&'&*»m£. ^frmmzmm&)-&i& 

©«i?£^fifcU ^£>3'*a$jcDF 1 &Jg£tt*£^#Wtl&ttfBfc-r-BXg 

5. xg iii)6DJg3£*ftg-&Sqlllfei:-rs«^* J R2 c7?*D. iv)tz 
iJtt U =T* 2 Is*?- K #\ 2 c ip'iilR 2cf*D, MX lctf 

6. xgiiiJisiV iv)ti3ltSJl«*f*g^*«Rrtl36ctt«Si:-raxe* N ft£f 
«ISK:i3(tSxe iv)-e^^i: 3' {UfcT^— 

(T^^-r^^f^-/^M(C^ttS 3'ffll<&^*$) ^ (F 2 c/F 2&£tFR 
2c/R2) ^ (Flc/FU'ctt/Rlc/Rl) 
8. aSfc&3«K#RNA -C&Os Xg ii)«c*(t5ffl«IB^SjS*4E^* 
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a) 3 f **gi: 5'Mmz&^x. ^ti^ti^mmizmmta^mm^^^^ 

mcomiz i&mPUfe&ft-Rjm ttezii- -rmm mm & i^m r z 
Bm-miz-r=.-)\ / ^^tzmmmm.(DV ^^m.^tx.xmmm^m.^ 

c) mw\s-7°<Dot> v ^mmziiLW? %ji-7°mzmm&)tj:i&mm%: 3' 

D) IgC) ^*5^T3'*^§^^^pJ#i^^i:bfeM^X^A) ic 

10. IgC) lz&V-Z*VzIz# H'#\ 5' {W^SStZX^B ) 
9 fctBtt©i#IB#&o 

1 1. mzjLnc)\z^^^z2^^iyit^Y^mm^t\,x^m^nrzm 

1 2. xSA)Jc4bStS^^^5tIBtt©^&lcJ:oT^fiJi^nfe*<JD-e 

1 3. mmu&mmm(o^r^mmmmmm^R^ft^mMmi^tc:t± 

1 5. 0.2-3. 0M©^*-f >%fr&gl£2>mmn 1 4tCHB*B<D#&o 
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1 6 . m&m 9-i5 iz$^(D^tnti>(Dm^j5&*ft^Kmm&ifo£m,V!}ftgE 

i 8. 7u—yft%L?mm£tix&*),^-( yvpjxiz&iT^Kzmmfcm 

1 9 . mm(D&mm&&T~emmM 9 ~ i 5 iztm^m^cDmm^m^n 

-r sst^ii i 6 iztzmommo 
20. at^ni eiciBie^m^^^ctoT^^^iB^jtD^^s^mf 

2 1 . VAT commits, 1 ^H±{zffiM^^^*IE^J^Slc^^nfe^ 
<D&f&m*v ho 

i)^£&3^CD$IMF 2cSX2ctUF2 c (D 5' 081 S F 1 c 

Ic^^tcffiM^^^SIH^J^^^ U =f 7 £ u^-^ h* 

F 2 c© 3' ffltKig-r StS«F 3 c tc:*g*itffJ&J& 
U n ^ * K 

-r sr lc&xi c h-rs »^js3 idaa©*-'; * kt?&ssi^ 

JS2 l{C|2«©^r^ h 0 
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2 3. mzWm$)lzMT(Dmm*<ats, mmM2 2CiBtt©*y ho 

2 4. ii^2 i~2 3t3S3«<z)^"rtL*»®^y h ^mzi^mmzmm^s. 

ztz&co®iitiM&*3ts, m#)i&mmm<Dfamm*v K 
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3/1 8 

E13 




Rlc 
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7/1 8 

6001 GOKXXAATA CGCAAECCGC CTCTCCOCX3C GCGTTGGOCG ATTCATTAAT GCAGCTGSCA 

6061 OGAGRGGrTTT CXTGECTOGA AAQCGGGCAG TGA3CGCAAC GGAATTAATG TGAGTTOGCT 

M13F3 ^ M13F2 

6121 CACTCATTAG GCACCCCA3G CTTTACACTT mTGCTTCCG GCTCGTATGT TGTGTQGAAT 

► 

6181 TGTGAGQ3GA TAAGAATTTC ACAZAGGAAA GAGCTATGAC CATCATTACG AATTCGAGCT 

^ M13Flc 

6241 OGGTACCCGG GGATCCTCTA GAGT03\CCT GZAGGCATGC AAGCTTGGCA CTG3C0GTOG 

M13Rlc 

6301 TTTTACAACG TOGTGACTCG GAAAAOCCTG GCGTTAOCCA ACTTAATOGC CT1GCA3CAC 

M13R2 M13R3 

6361 ATCCCCCTTT CGCCA3CTGG CGTRATAGOG AAGPGGOCCG CAX:(3\TOGC CCTTCOCAfiC 
6421 A3TTGCGCAG CCTGAATGGC GAATGGCGCT TTG03TGGTT TCJ3GGCAOCA GAA3CGGTGC 
6481 OGGAAAGoTG GCTGG^GTGC GATCTTCCTG A3GCCGATAC GGTCGTCGTC CCCTCAAACT 



6541 GGCflGATCCA CGGTTACCTVT GCGCCCATCT PCPCCAPCGT AATCTATOCC ATTACGSTCA 




PCT/JP99/062I3 
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10/18 

110 



0 

-21 N 



0.5 1 
-21 N .21 N 



2M 
-21 N 
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1 1 



1 CTCCTTGACA CCGCCTCTGC TCTGTATCGG GAGGCCTTAG AGTCTOCGGA ACATTGTTCA 

61 CCTCACCATA CAGCACTCAG GCAAGCTATT CTGTGTTGGG GTGAGTTAAT GAATC 1GGCC 

HBF3 HB65F2 
►_ ► 

121 ACCTGGGTGG GAAGTAATTT GGAAGACCCA GCATCCAGGG AATTAGTAGT CAGCTATGTC 

HB65Flc 

-4 

131 AATGTTA^TA TGGGO^TAAA AATCAGACAA CTATTGTGGT TTCACATTTC CTGCCTTACT 

HB65R 1 c 



241 TTTGGAAGAG AAACT3TTTT GGAGTATTTG GTATCTTTTG GAGTGTGGAT TCGCACTCCT 



301 CCCOCTTACA GACCACCAAA TGOCCCTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

HB65R2 ^ HBR3 

361 AGAOGACGAG GCAGGTCCCC TAGAAGAAGA ACTOCCTCGC CTCGGAGACG AAGGTCTCAA 



421 TCGCCGCGTC 
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1 2 
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1 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 



13/18 



2. 3&.2. Okbp 



0. 56kbp 
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1 2 



3 4 



5 6 7 



8 9 10 
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60 01 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

60 61 CGACAGGTTT CCCGACTGGA AAGC GGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2d4 

^ . 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 
^ M13F1c d4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 ^ ^ 

63 01 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 M13R3 

6 361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

64 81 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 
6 541 GGCAGATGC A CGGTTAC GAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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HI 1 6 



68 °c 68.5 °C 

FA primer FAd4 FAMd4 

M N WTMT M N WTMT 
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1 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

► 

PSAFlc 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA C AAAAGC GTG 
► -« — 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— — ■ ► a 

Sau3A\ PSARlc PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

3 61 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 

421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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mis 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP- 1998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 

<211> 51 

<212> DNA 

<213> Artificial Sequence 



<220> 



WO 00/28082 



PCT/JP99/06213 



2/12 



synthesized primer sequense 



<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 



51 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 



<400> 4 

gttgggaagg gcgatcg 



17 



<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 



<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 

<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 



43 



<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 



<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<400> 9 

ggcgagggag ttcttcttct ag 



22 



<210> 11 



WO 00/28082 



PCT/JP99/06213 



5/12 



<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 



cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 



<400> 12 



gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt 



tgt 



293 



<210> 13 
<211> 459 
<212> DNA 



<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Artif icially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 



cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 



<400> 14 
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<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 
cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 
ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 
gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 
tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 
ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 



gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 



<400> 



17 



<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag 



cagtagtttc 60 
tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 



<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 19 

ccggggatcc tctagagtcg 



20 



<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 



48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 17 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 44 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial ly 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 28 



<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 



tgcttgtggc ctctcgtg 



18 



<400> 29 

gggtgtggga agctgtg 



17 
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